MIL-T—43435B
25 September 1974

SUPERSEDLYG
MIL-T=43435A

29 December 1969
{See 6.54)

MILITARY SPECIFICATION
TAPE, LACING AND TYING

This specification {s approved for use by all Departments and Agencies
of the Department of Defense. .

1. SCOPE AND CLASSIFICATIOR

1.1 Scope. This spesification

1
puitable for lacing and tying (see 6.1).

1.2 Clagsificstion. The tape shall be of the following types, sizes, and
finishes as specified (eee 3.4, 3.6 and 6.2).

Type 1 - Polyamide (nylom)
Pinish A - Natural
Pinish B - Wax impregnated
Ploish € - Synthetic rubber or elastomer wmating
Pinish £ - Vinyl chloride or vinyl chloride-acetate copolywer coating
Finish G = Liquid nylon coating
Type 11 - Polyester
Finish A ~ Natural
Finish B - Wax impregnaced
Finish ¢ - Syothetic rubber or slastamer coating
Pinish E - Vinyl chloride or vinyl chioride-acecate copolymer
Type 111 = Tetrafluorocarbon

Finish A - Natural
Pinish C - Syathetic rubber or elastomer coating

Type IV - Glase

Finish ¢ - Synchetic rubber or elastomer coating
Pioish D =~ .Tetrafluorocarbon coating (see 6.5)
Pinish ¥ - St{licone resin ilmpregnated

Type ¥ - Polysmide (nylon) - heat resistant
Pinish A - MNatural
Finish B - VWax impregnated
Pinish € - Syothetic rubber or elastomer coating
Finish F - 5ilicone resin iopregnated
Finish ¢ =~ Liquid ayleon coating
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2. APPLICABLE DOCUMENTIS l
2.1 The following documén:n. of the ispue in effect on date of invication

for bids or request for proposal, form a part of this specificstion to the

extent specified herein:

SPECIFICATION

MILITARY

MIL-C-31231 Cordage; Preparation for Delivery of,
STANDARDS
FEDERAL
FED=-STD-191 = Textile, Test Methods,

MILITARY

HIL-STD-105 Saopling Procedures and Tables for Iaspection by

Aerwdbhutran
AT LUUCTE «

(Copies of specificacions, standards, drawings, smd publicacions required
by suppliers in connectiocn with specific procurement functions, should be ~_~
obtained from the procuring activity or as directed by the contracting officer.)

3. REQUIREMENTS .

3.1 Covernment and supplier purchases. The requirements specified in 3.11
and 3.12 apply only to tape purchased directly by the Goverument. All other
requirements apply to tape purchased as a component for ag end item by a
supplier, and to tape purchased directly by the Government,

3.2 Materials.

3.2.1 Iype 1. The yarn used in the fabrication of type I tape shall be
a high tenacity, continuous filament, oylom yarm.

3.2.2 Type 11. The yarn used io the fabricaciom of the type II tape shall
be a high tenacity, coatipuous filament, polyester yarm.

3.2.3 TIype 11I. The yarn uned in the fabrication of the type III tape shall
be a continuous filameat, tatrafluorocarbon yarm.
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3.2.4 Type I¥V. The yarn used in the fabrication of the type IV tzpe shall

e
s an lasrrdansl Aada ammed e a2 £4Vcmam ann wawm Ravdwe hich £oa0laerd an
o€ an elelliTidal 5;-:.:. oulu.a.uuuuu tiiament, sa.nnu FalIh LaVInE Oign ADSULacavn

reslstaoce, high dielectric strength, high resistance to aglng, and lov molsture
plekup. The wmaterial shall be free from any free alkali meral oxides, such as
soda or potash, and from foreign particles, dirt, or other Impuril:ieu.

3.2.5 Type V. The yaru used in the fabrication of the type V tape shall
be an electrical grade, continucus filament, non-welting, aromatic polyamide
yarn {see &.3} having high temperature resistance, high insularion resistance,
high dielectric strength, and high resistance to aging. The yarn shall be
substantially free from sizing, loading and other adulterants.

3.3 cConstruction. Type I, 1I, III, IV and V tapes shall be braided in
a flat braid comsctructiom,

3.4 Physical requirements. The finished tapes shall conform to the re-
quirements specified in vables I through V vhen testad as specified in 4.2.5.

TABLE I. Physical requirements - type I tape

Width, Thickpesns, Breaking strength, Elongatiom,
iaches inches pounds percent
Size (+ 102) (+ 0.003) (winimm) (maximum)
1 .200 016 135 40
2 .110 .0135 80 40
3 .G85 .14 - 50 4G
4 .060 .012 25 40
3 .050 .010 1/ 15 40

1/ The tolerance for size 5 tapes shall be + 0.004 inch.

TAEBLE Il. Physical requirements — twvne Il tape

Width, Thickness, Breaking atrength, Elcngation,
inches iaches pounds percent
Size (+ 107) (+ 0.003) (aioizum) {maximm)
1l .200 016 135 40
2 .110 015 80 40
3 085 .04 50 40
4 .060 .012 25 40
5 .050 .010 1/ 15 40

1/ The tolerance for size 5 tapes shall be + 0.004 inch.

k|



MIL-T~43435B

TABLE 1II. Physical requirements = type III tape

Width, Thickness, Breaking strength, Elongation,
1nchea inchas pounds percent
Size (+ 107) (+ 0.003) {zin ionm) {(oaximm)
1 - L - -
4 .120 011 30 a0
3 - - - -
4 .065 011 15 30
5 .025 0u 10 i [1]
TABLE IV. Phyeical requirements = type IV tape
Width, Thickness, Breaking strenmgth, Elongatian,
inches inches pounds percent
Size (+ 103) (+ 0.003) (minimon) (maximm)
1 .225 Q16 200 3
2 .110 .016 100 3
3 .085 016 75 5
4 .060 .016 50 5
5 .050 .016 - -
TABLE V. Physical requirements - type ¥ tape
Widch, Thickness, Breaking stremgth, Elengaticn,
inches inches pounds percent
Size (+ 101) (+ 0.003) {(nipimm) {maximum)
1 .200 .016 85 40°
2 110 .014 30 40
3 .075 .012 as 40
4 .05% .010 25 40

3.5 Color. Unless otherwise specified (see §.2), the color of the tape
shall be natural. When other than patural color tape is specified, the color -
shall be {mparted by using spun dyed fiber or by dyeing the fiber or rape

ol +]

prier application of the finiah,
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3.5.1 (Colorfgstneaa. When other than natural colored tape is specified,
the fipished tape shall shov colarfaatgess to crocking equal to oT better than
the standard ssmple. When no standard sasple is available the finished tape
shall shov no greater crocking than Munsell value of 6.5,

3.6 PFinizh. All tape finishes shall contain oo copper, mercury, or

coupounds of copper or mercury. All finishes shall be able to be used freely
in contact with insulated cable or wire (see 6.2).

3.6.1 Finish A. RNarural finish shall dencte a tape for which no consis-
tency or luster cther than that inherent in the material i{s required.

3.6.2 Finish B, Finigh B tape shall be uniformly trzated with micro-
crystalline fungicide wax. The treated tape shall contain a minioum of 15
percent to a maximum of 32 percent wax when tested as specified in 4.2.5.

3.6.3 Finish C. Pinish C tape shall be uniformly impregnated with a
synthetic rubber finigh. The trested tape shall contain a minimm of 7 per-
cent to a maximum of 17 perceat syntheric rubber izpregnating macerial or
elascomer coating vhen tested aa specified {3 4.2.5.

3.6.4 Fipish D. Finish D tape yaros shall be uniformly impregnated with
tetrafluorocarbon coating before braiding. The treated tape yarns shall con-
tain a minim= of 10 percent to a maximm of 20 percent tetrafluorocarbon im-
preguating material when tested as specified in 4.2.5.

3.6.5 Pinish E. Pinish E tape shall be wiformly coated wirh virgin vinyl
chloride or vinyl chloride acetate copolymers plasticized with phosphate or
phthalate ester plasticizers excluasively. The finished tape shall contain a
minimum of 15 percent to a maxipum of 30 percent of the vinyl coating material
vhen tested as specified in 4.2.5.

3.6.6 PFinish F. Finiah ¥ tapes shall be uniformly impregnated with a
gilicone resin finish. The treated tape shall conctain a minioum of 7 percent

to a paximun of 17 percent silicove reain material vhen tested as specified
in 4.2.5.

1.6.7 Finish G. Pinish G tapes shall be uniformly coated with liguid
nylon polywer. The finished tape shall contain a minimm of 4 percent to
a paximm of 14 percent of the liquid nylon polymer coasting material when
tested as specified in 4.2.5.

1.7 Pungus tresistance. No tape shall show visible-groveh (to _the naked
eye) of fungus cn the surface of the test specimens when tested as. specified
in 4.2.5.
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3.8 Knot alip reasistance, Stress applied to a specimen mde by joining
two ends of the braided tape with a aquare knot sball result in the breakage
of the tape apecimen rather than the slippage or pulling out of the knot vhen
testad as specified in 4.2.5. Koot slip resinstance is not applicable to
cype 111 tapes or tapea which have finiph A, B, D and E,

3.9 Blocking. There shall be no visible dasmage or removal of the coatings
on finish C, D, E, F, and C tapes when tested as aspecified in 4.2.5.

3.10 Acctlerated aging. When specified (see 6.2) finiah C, D, E, P, and G
tapes shall evidence oo sciffness, britl:leneu, softness, or ncld.nua vhen
tested as specified 1n 4,2.5.

- A

3.11 Put-up. Unleas othervise specified (see §.2), the tapes shall be
furnished on parallel vind spools (reels) or wniversal wind tubes (hereinafter
referred to as holders). Sire 1 and 2 tapes shall be put up in 250 yard lengths
and gize 3, 4 and 5 tapes shall be put up in 500 yard lengths. A plua tolerance of
10 percent and a minuys tolerance of } percest shall ba sllowed on the length of
tape on any holder specified. The tape shall be frea from tvists, lumps or pro-
jecting ends and shall be evenly wound so that each turn snd layer is free from
entanglement and twisting. There shall be no more than four piaces per holder
snd no piece shall be less than 50 yards in length.

3.12 Ideptification. Each holder of tape shall have a lsbel sttached in
such a manner ss to temsin in placs and be clearly legible wuntil all cape bhas
bean removed. The label shall ba legibly printed, stacped, or Cyped with watar
insoluble ink. The label shall coatain the following information.

Stock nucbher
Nomenclaturs
Specification oumber
Type, finish and aize
Tardage

Contract pumber and date
Supplier's pame

3.12.1 TIype III tape. Type LII tape shall be accompanied by a warning
label or sheet calling attention to Che gemeratiom of hnu-doua vapors at

teoparatures above 400°F (204°C).

3.11 WVorkmanship. The finished tape shall conform to the quality amd
grade of product established by this specificaction. The cccurrence of defects -
shal]l not axceed the applicable acceptable quality levels.
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4., QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspectiogn., Unless otherwise specified in the
contract or purchase order, the supplier is vreaponsible for the perforsance
of all inspection requirements as specified herein. Except as otherwvise
specified in the eontract or order, the supplier may use his owo or any
othet facilicies suitable for the performance of the imspection requirecents
specified herein, unless diasapproved by the Government. The Government re=
serves the right to perform any of the inspections set forth in the specifi-
cation vhere such inspections are deemed necessary to assure supplies and
services conform to preacribed requiremencs.

4.1.1 Certificate of compliance, Where certificatas of cozmpliance are
submitted, the Goveroment reserves the right to check test such items to
determine the validity of the certification.

4.2 Quality conformance inspectfon. Sampling for imspection shall be per-
formed in accordance with MIL-STD-105, except vhere othervise indicated hereinafter

4.2.1 Component and marerial inspection., In accordance with 4.1 above,
components and materials zhall be tcited in accordance with all the rTequirsrenta
of refarenced specificacions, drawings, and standards unless othervise ex-
cluded, amended, modified or qualified in chis specificatica or applicable

purchase document. Io addition, inspection shall be performed for the re-
quirements in table VI,

TABLE V1. Component teat

Characceriscic Requirement reference Test method
Material identification 3.2 1/
Finish ideatificacicn 3.6 Y
Copper and mercury content 3.6 p¥

1/ Unless othervise apecified, a certificate of complisnce shall be submitred
and will be acceptabls for the stated requirements.

4.2.17 In-process inspection. Inspection shall be copducted to insure that
processing is in accordance with the specified reguirements. The Government
reserves the Tight fo exclude {rom considersalicn for acceptiance @y material
ot service for which in-process inapection has indicated nomconformance. The
percentage of finieh C, D, E, 7, and G impregnating materials on the respective

3
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type tapes shall be determined during processing in sccordance with 4.2.5.1. The

sacple wnit, lot size, sample size and acceptance criteria shall be as specified

in 4.2.5, Ope determipation shall be made per szmple unit. The sample size .-
shall be 5 regardless of the lot size, and the results shall be averaged.

4.2.3 Examination of the end {tem for visual defects. The defects listed
in table VI1 shall be counted regardlesa of their proximity to esch other.
The sample unit for thia examiparion shall be one bolder of tape. The lot
size for this examination shall be expressed in units each of holders of tape.
The scceptable quality level (AQL) shall be 4.0 defecta per 100 units. The
innpection level ghall be level 1.

TABLE VII. Visual examinacion -~ defects

Examine Defect
Appearance and - Amy cut
workmaaship = Chafed ot damaged

= Finish, luzpy, unevenly applied,
resulting io thin or bare spots,
clesrly visible 1/

Color = Other than specified
Cleanness = Overall uncleanness, clearly visible 1/ .
ldentificaticn - Omitted, incorrece, 1llegible, insecurely

attached or oot as gpeclfied
Handwritten entries

Warning sheet or label oot included with
type LII tape

1/ At normal igepection discacce (approximately 3 feet).

4.2.3.1 Examination for length and winding per holder. The sample wumit
for thia examinition shall be one holder. The inspection level ghall be 5-3
and the AQL shall be 4.0 percent defective. The lot wize shall be expressed
in unita of one holder. Defects with regard to lemgth and winding shall be
considered to exist i{f any of the following are determined during inspectiom. .

(a) The total ysrdage of any one holder is less than ainioun or nore
than the maxioum specified iz 3.11.

@)
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(b) Length of tape on spool (reel) more than 2 yards less than length
marked om label. -

(c) Improperly or not firmly wound resulting in kinks, entaagling or
slippage during unwinding or otherwise affecting free unhampered
- unwinding of tape.

(d) Tape creased.

(e) More than four pieces on any holder.

(£) Aay pilece less than 50 yards in length.
" (g) Any twises, lumpa or projecting ends.

4.2.3.2 Total vardage in sample. No AQL is applicable to the exarinatiom
for total yardaga. The pumber of holders examined. under 4.2.3 shall be
utilized in determining the total yardage. A lot shall be unacceptable if
the total of the actual yardage of the individual holders in the sasple 1s
less than the totsl yardage marked on the labels.

4.2.4 Exsmination of preparatico for delivery requirements. An exaninatiocn
shall be made to determine that packaging, packing aod marking requirements

comply with the section 5 requirements of this specification. The examinatiem
shall be in accordance with the provisions of MIL-C~3131, except that the
inapection level shall be 5-2 and tha AQL shall be 2.5 defects per 100 umiza.

4.2.5 Teating of the end item, The methods of testing specified in
FED-STD-191, wherever applicable, and as lisced in table VIIL shall be followed.
The physical and chemical values specified in section 3, except as specified
herein, apply to the average of the deteruminations made oo a sample unit for
test purposes as specified in the applicable test wethod. For the percentages
of finish for finishes B, C, D, E, P, snd G the requirements shall apply omly to
the lot sverage (average of all eample unita within the lot}. The sample umir
for end item testing shall be onme bolder of finished tape. The sample umit for
in-process inspectica for percent add on for fimish C, D, E, ¥, and G shall be
as follows: .

30 yards of unfinished tape
30 yards of finished tape
or
120 yards of unfinighed yarn
. 120 yards of finished yarn

The lot sire shall be expressed in wmits of ope holder. The lot shall be un-

acceptable if one or more units fail to meet any Test requirement specified
or if the lot sverage of the percentages of finishes B, C, D, E, F, and G

9




MIL-T-43433B

fails to peet the requirement specified in 3.6. All test reports shall con-
tain the individual values ucilized in expressing the final resulr, The

Y P

sanple #ize (number of sampie units) shall be in accordance with the following:

Loz size (holders) Sawple size
800 or less |
801 wp to and including 22,000 k]
22,001 and over L

Tests to determine compliance vwith specification requirements including
quantity of delivery may be made under prevailing stmospheric conditions,
except in aettlement of dispute, in which case the tests shall be made upon

material vhich has reached equilibrium uwder standard conditions as defined
in FED-STD-191.

TABLE VII1. Test methods

Nuzber of
deternina~
Requirement Test tions per
Characteriacie paragraph method sample unit Results reported as
Construction
(Flat braid) 3.3 Viaual 1 Pass or fafl
Width 3.4 4.2.5.4 2 Avg, of 3 determinations
to nearest 0.001 inch
Thickness 3.4 5030 &/ 5 Avg. of 5 determinations
to neareat 0,001 fnch
Breaking 3.4 4102 3 Avg. of 5 determinations
atrength ta pearest 0.5 pound
Elongation 1.4 4102 1/ 3 Avg. of 5 determinations
to nearest 0.2 percent
Calorfastness to 3.5 5651 1l Pass or fail
erocking .
Wax content 3.6.2 2611 2/ 2 Avg. of 2 determinations

to opearest 0,2 percent

10
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TAELE VIII. Tesnt methods (cont'd)

Humber of
deteraina~
Requirement Test tioas per
Characteristic paragraph method sanple unit Results reported as
Finish conteant 3.6.3 4.2,5.1 - 1 Pass or fail
3.6.4
31.6.5
3.6.6
3.56.7
Fungus 3.7 5760 1 Pass or fail
resiptance
Koot slip 3.8 4.2.5.2 1l Pass or fail
resistance
Blocking 3.9 4.2.5.3 1 Pass or fall
Accelerated 3.10 5852 3/ 1 Pass or fail
aging
1/ To be determined sizmultanecusly wvith breaking strenmgth.

The chloroform sciuble procedure shall be used.

v

Exzcept that the specimen shall be 6 inches in length by the full wvidth of
the tape,

[N
|\

4/ A tension load equal to 3 + 1 percent of the minimum specified breaking
strength shall be applied to the specimen and the thickness determination

shall be measured while under this load.

4.2.5.1 Determination of percentage of finish, The perceatage of finish
C, D, E, P, and G impregnaring materials on the respective Cype Ctapes shall be
determined during processing, by the supplier, by veighing an identical sample
of tape or yarn (see 3.6.4), before and after the impregnating process. The
teat specimen shall be a minizm of 30 yards of tape or 120 yards of yarn as
applicable. Weight (length per pound) shall be determined in accordance with
Method 4010 of FED-STD~191. The percentage of finish shall be calculated as

follows:

11
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) Percent finish B ;A 1 100

Where: A = Leagth per pound of untreated tape or yarn, &s applicable.
B = Lengrh per pound of trested taps or yarn, as applicable.

4.2.5.2 Determination of kmot slip resistance. The kmot slip resistance of
the tapes shall be determined in accordance with Method 4102, except as wmodified
herein. The test apecimens shall be cut in half and then the tvo halves shall be
firmly tied together with a equare knot, The twvo protruding ends at the knot
shall be cut sc that one-half inch protrudes. The apecimen shall be aligned
so that the kmot is approximataely halfway between the clamps. The machine
shall be operated until the knot alips or pulls ocut or the specinmen breaks
at or in the proximity to the knot. Breaks closer than 1/2 inchk of the jaws
shall be discarded. Five good readings shall be obtained. If knot slippage
is obtained on only one of the five readings, an additional specicen shall
be teated and if a good reading is obtained, the readicg indicating knot
slippage shall be discurded.

4.2.5.3 Detetmination of blocking. Ten turns of the tape shall b wound
oo a 1l/4-inch diameter clean metal mandrel under a 1-pound temsiocn and the
end secured through holes in the wandrel. Eight turns of ctape shall then be
vound on top of the first layer under the 2-pound tension and the ends secured
as before. The wound mandrel shall then be placad in s temperature controlled
oven at 70 + 1°C for 2 hours, and in auch a wanner than oo part of the epecimen
cooes in contact wvith the surface of the oven. The specimen shall then be re=
moved and cooled at room temperature. After cooling, the ocuter layer shall be
unvound and examined for evidence of damage to the coatings due to adhesiocn be-—
tveen layers of turna. The firsc layer shall be exasined while still 1 place
for similar evidence of adherence and damage. .

)

4.2.5.4 Determinaction of wvidth. The width of the tapes shall be deter-
wined by using an oprical comparater. The optical comparator used shall
include a reticle calibrated to 0.005 inch divisions and shall incorporate
a'magnlfier capable of msgnifying the scale, a tension load equal to 5 +1
psrcent of the minioum specified breaking strength for each particular size I
shall be applied to the specimen and the vidch of the tape shall be measaured
vhile under this load.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Packaging shall be level A or C &s specified [(see 6.2).

12
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8.1.1 levela A amd . Ta hall ha manknoad 1n arsanrdnrecas wirh the ammida
CAL LX ] T du wmaste W ais Hdie Ul PRLAGELE & RLLULTANCE Vivad Lull Ep/ea

pe =
cable requirements of MIL-C-3131

5.2 Packing. Packing shall be level A, B or C as specified (see 6.2).

5.2.1 Levels A, B and C. Tape shall be packed in accordance vith the
applicable requirements of MIL-C-3131.

5.3 Marking. In addition to eny special marking required by the contract
» interior packages and ghipping contaioers shall be marked in accor-
MI1L-C-111)

o S By &

6.1 Intended uge. The tape covered by this specification is intended for
lacing and tying telephone switchboard cable forms, hookup wires, cable ends,

aireraft cable bundles, electrical and electronic equipment, apd electrical
vire~harness assemblies.

6.1 Ordering data. Procurement documents should specify the following:

(2} Ticle, number and date of this specification.

(b) Type, sire and finish required (eee 1.2, 3.4 and 3.6).

(c) Calor, if other than ppecified (see 3.5).

(d) Put-up 1if other than specified (see 3.11), -

(e) Vhen acceleratad aging i required (s== 3,10},

(f) Selection of applicable levels of packaging and packing (see 5.1
and 5.2).

5.3 An acceptable material for type V tapes, Nomex (formerly called ET-1),
is mapufactured by E. 1. du Pont de Nemours & Co., Inc. (see 3.2.5).

6.4 Supersessiom data, Thia gpecificarion includes the requirements of
the nylon tape previgusly covered by specificacions MIL-T-713A and MIL-T-00713B.
These requirements are cited under type 1, finish B tapes of this epecificationm.

6.5 The application of an addicioual finish to type IV glass tape coated
wvith finish D (tetrafluorocarbon coating) may be.used wvhen lkmot holding
characteristics are desired.

6.6 Marginal identification. The margins of this epeci{ficsticn are marked
wvith en ssterisk to indicate where changes (additions, mdifications, corrac-
tions, deletions) from the previpus issue were made. This vas done as a con-
venience only and the Government sgssumes no liability vhatsoever for any in-
sccuracies in these potations. Bidders and suppliers are cauticned to evaluate

13
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the requirements of this document based on the entire content irrespective of .

the marginal notations and relationship to the last previous issue.

Custodians: Preparing activicy:
Army - GL Army - GL
Navy - EC

Alr Force - 82 Praject Mo. 4020-0225

Review activities:

Aroy - EL, MD, HI, MU
Navy - AS

Alr Force - 1l

DSA - 1S

User activities:

Army - ME, WC
Navy - MC, OS5, SH

14
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